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would mean a tussle wit.11 q.ileron and rudder t,o keep on 
an even keel; but t,hat oiice t.heir snnwy suniniit,s mere 
passed the fight would elid and that, t.he big bombers 
would glide on their wa.y ns if on a glassy sea. Escep- 
tions to this rule w-ere unusual enough t,o draw out. a. good 
deal of comment, when they occurred. An excellent 
example of such an escept,ion was found on t.he nft.ernoon 
raid of August, 29, 191s. 

Two raids were made oil tliat. day, m e  in t,he nioriiiiig 
and another in the nfteriioc-in. In t.he morning. nlthnupli 
thunderheads were forming and wr had t.hr r*ust.omary 
bumpy weather unt,il t,hey were surniountrtl. the iisu;i I 

Tlir douds l i d  iiivrcasctl 
I v  afternoon ancl it. wa.8 so rougli t,liiit. only four plnncs 
out of t,he orig.iiia.1 1 0  thnt. stnrted remai.incr1 in t.he nir. 
the others turning Imck before t,hey hntl c*liml)etl H thnii- 
sand met.ers. The remniiiing four st,iwk t.oget.licr. think- 
ing t.o get. t~lirougli the vloiids t,o t,hc cwlm :iI)nw. ni ir l  t,hv 
appearance of a.nother escdrillc owr1ic:iiI. w1iic.h wc 
joined a few minutes aft.er\\-il.rtls;. ciiroumgtd 11s iii this 
Idea. 

It is pretty work getting n f o i m t i t i o n  t.lirougli th(1 
clouds. requiriiig much txist.ing ii.iitl turniiig t o  riwc 
t.hrough the holes to the Iiliie nhorc, jutlgmcnt on tlic 
part of the leader, who niust gunrtl agninst. shnrp t,iiri\s 
or running into a. cloutl. ~ i i d  vipilmct. OII t.he pitrt. of t,lic 
pilots, who niust lipcp t,licir position :i.ntl iivoitl collisiuii 
while heiw t.osscxl nhou t rchiit.IC4y in t l i t )  u p w d  
sur ing a n 8  restless nir. 

.ispec,t,at.ion of fincling siiioot,li siiiliiig in t , ~ i ( .  i ippr  : i i r 3  
however, wm not, renlixctl on this occnsion. Althoupli 
the repinn of cloud W-M left, f:ir I i d n w - s i i  far thnt t,hc 
once imposing inasses of mount.ninoiis w’hit.cN lint1 lost 
their individualit,y niitl scwiietl nicrgd in ti. wi of I)t*tt.y 
billows-we were st ill ciicwiiit cring uiidulut.nry c:urrent.s 
and of so marked 11. natmrt. th:it. i i i  my iiot,es nn t l i v  rnitl. 
sct down immedintely nfterw:;i*ils. I hnve refwrtd ti:) t,limi 
as bumps. In winter we niil;.lit 1i:irr cspcct,crl orerhli- 
ling current,s and (‘inispi Iiiciit, roughness at. any iiltit,urlt., 
Imt t o  f i i i c ~  taliem in miilsiimmer tilid s t  . ~ , ( ) o o  meters w:is 
extraordinary, slid iil my pcwontil rspcrieiiw rlist.inct.ly 
worthy of note. My met.eorologir.nl t,raiiiing iintiimlly 
led me to look for some dcvoiopm~nt. wllich wc-nilrl vinil~ly 
atteest the est,ra-local rhn.ract.er of d i n t .  w-ns goiiig oii. 
so I was not surprised when cirrus clouds begtin t.o nppeiir 
overhead in wha.t had heen n. sky of unohst.ructetl hluc-. 
Before the lines were reaclied we were sailing Iwtwecn 
two cloutl st.rat.a.,--n rapidly t,hickeiiiiig cirrn-strn tus 
veil a.bove, cumulus nnd Ht.ri~t.cl-c.um~iliis bene:.it.h. 

The weather n1n.p for this (late did not, revea.1 ii.iiy 
marked cyclonic devclopnient,s. Tlie t):irimiet.cr w:is high 
in western Europe slid relativelv low over the Bnlt,ic: 
regions. The map for August 30, howewr, t.lw t h y  zifter 
our raid, bore evidence of a different, cliarncter. It 
showed a fall in pressure over north\wst,ern Europe and 
indic.atec1 the approach of n tlist,urlmice t.c) the nort,li of 
Scotland, an augury confirmed by t,he clinrt of August, 3 1  , 
which depicted a typical depression cent ral in t.he Nort,li 
Sea and causing unset tlerl. rainy wen ther throughout. t.he 
British Isles, the Netherlxnds, and nort.lirrn Frsnce. 

oup moved eti.st.wnrcl in SSepteniher t.o tnkc 
part in the &use o e r a t h i s  of t,he 1st. American Ariny. 
opportuni t,y wa.s n A7 ortlerl of doing cross-count.ry work 
over a very different, t..vpe of laud. It. was niucli ninrv 
hilly; in fact, there wns sn litt.lc level or (bleared ground 
thkt airdrome sit,es in t,he rclgion airoiiiid Bar I C  l)ii(>. 
where many sqiiatlrons were clustered. \\ (>re tlifici!lt 1.o 
find. Flying over such ii c.oiint.r!.. if it. L::S ;it. 2111 w intl 

lacidit,y was found til)o\-t?. 

When the 

swept,, gave a pilot, plenty of work to do a t  low elevations, 
cqmGdly if he were flying one of the larger types of 
plane. The greatest uncertainties, - of c.ourse, were 
involvcd in landing. Coming to earth a t  express-train 
spt-ed is R matter of nicety even with ever thing in one’s 
favor, but, to do it. clay in and da out on fie s ds remarkable 

amplo fnniilinrity with the fickleness of surface current.s 
v.-lirii distorted hy irregularities of the terrain. 

Thc pliinr niny he almost seated, wheels and tail skid 
i i h l t ,  t.o hrush the earth, when a puff catches the ship 
and l i f t s  it. i n h  the air again or tilts i t  sidewise, callin 
for t,he cluickest. action from the pilot to avert a strippe 
unclercsrriage or a. scraped wing. Sometimes the only 
thing t.o do is to put on the motor and circle the field for 
another 1 nnding. 
-1s rega.rtls the consicleration of safety, no danger is t.0 

Iw feared from air bumps so long as the pilot enjoys suffi- 
cient alt.it.ude in which to maneuver. He may be tossed 
about. uncl even thrown into a slip, but, given enough 
spncs and a properly lined-up ship, he can recover him- 
self ant1 mnint,nin flight even under the most boisterous 
condit.ions of wind and. weather. His difficulties await 
hiin &IS he uppr0a.che.s the earth. For this reason rolling 
ground never shoulcl he chosen for a ermanent landing 

flying fields cnn be found: but in the case of civilian fl - 
most. careful judgment., so that the danger of accident 
from the principal uncertainty of present day aviation 
may be reduced t,o the minimum. 

only for t,hcir uneveness and P imited estent gives one 

f 

field. The necessities of war require t R e use of whatever 

ing, bhc stdect,ion of such fields should be a matter of t i e 

DISCUSSION. 

Tlir c*ontlit.ion of bumpiness above, as well as below, 
c.uniulus clouds in the foiwarcl part of a cyclone may be 
csplninccl a.s follows: 

The sout,herly wind of the front of a cyclone rides 
undrr t,he upper porbirins of t,he remains o€ the westerly 
or nort.hwst.crly wind which thc sout.herly wind has dis- 
plauml 1i.t. t.hc lower levels. This upper wind is likely to 
I IP  cold, wherca1.s the lower, sout.lierly wind is likely to 
hr wirm. During the first day t,hat the southerly wind 
I)Iows the coiit.inuecl fall in t.emperatue of the upper 
c.urrent, wnd the rise in t,eniperature of the lower one 
frqueiit.ly produces a tem erature gradient which 

1wt.wee.n the two w-inds. ’As the difference in tempera- 
t.ure increases, t,he depth of the convective layer of 
:itIjust.nimt. increases unt,il its under boundary may 
reach the t,op of the layer of surface local convection 
mnrlied h; cumulus clouds. n the case described, the 
upper convectjive layer does not seem quite to have 
renchecl t,he lower one: if it’ had, the cumulus clouds 
would have e s t ~ n d e d  rapidly to the top of the upper 
ccinvcctive layer a.nd gone beyond. 

31r. J .  C. Edgerton, in his fully kept met.eorologica1 
lops of his daily postd mail flights from Washington to 
Pliilatlelphia and return in the summer of 191 8,  mentions 
sprernl t,imes the occurrence of “bumpy weather” in 
t.hc lower levels and at  intermediate levels in the morn- 
ing, hut, very bumpy conditions from the ground to 
great, hoigh ts in the ahernoon. 

When nlt,o-cumulus clouds are visible when a south- 
orly wind is blowing n t  the surface, they probably mark 
t.hr t,op of the higher bunipy layer, just as the cumuli 
suinniits niark t,hc top of the lower.-Chcrdc8 11’. Brooks. 

exceeds thc udiabnt,ic, a.nd t K us establishes. convection 


